
Q3201 
WORKSHEET 

 
Planned Route: 
 
Takeoff: KNPA, RWY 25R 
Altitude: 6000’ 
Route:  KNPA BFM (VOR holding) Direct SQWID 
Approaches: KMOB VOR or TACAN-A (arcing approach) 
 
Alternate: KNPA via direct NUN 
Approaches: KNPA VOR RWY 19 (HILO) 

KPNS VOR RWY 08 (procedure turn). 
  
Prerequisites: 
-Q3103 
-SY0302 FMS Trainer 2 
 
Syllabus Notes: 
-Q3201 may be flown in the OFT or UTD 
 
Special Syllabus Requirements: 
-None 
 
Discuss Items 
 

a. Holding 
 Speeds 

o Maximum (FAA) 
o Minimum/Recommended (NATOPS) 

 
 Patterns/Entries 

o Standard 
o Non-Standard 

 
 Corrections 

 
b. Enroute Descent 

 NATOPS Recommended Procedure 
o Power/configuration 
o Airspeed 
o Descent rate 
o IDLE power/Speed brake extended 
o Descent rate 

 Max Range Descent profile 
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c. Missed approach 
 Power 
 Pitch 
 Speed 

 
d. Teardrop approach 

 NATOPS normal approach speeds 
o Configuration prior to FAF 

 NATOPS minimum approach speeds 
o Prior to MDA/DH 
o After MDA/DH with field in sight 

 With Flaps TO/LND 
 

 FTI Procedure (recommended) 
 

e. Arcing approach 
 FTI Procedure (recommended) 

 
f. HILO approach 

 FTI Procedure (recommended) 
 AIM Requirements 

 
g. Procedure Turn approach 

 FTI Procedure (recommended) 
 Situations where procedure is not required 

 
h. Any emergency procedure. 
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  CNATRAINST 1542.165B IUT T-6B NATOPS – Instrument 
Q3200 Block 

  
IUT NATOPS GRADE SHEET          DATE __________________     INSTRUCTOR  __________________________ 
 
MEDIA:  OFT/UTD   VT- ________    BRIEF TIME: ________    NAME: ___________________________    EVENT:_________  

 CTS 
REF 

MANEUVER                                                                       

  MIF Q3201 Q3202 Q3203  
1 GENERAL KNOWLEDGE / PROCEDURES 3+ X X X  
2 EMERGENCY PROCEDURES 3+ X X X  
3 HEADWORK / SITUATIONAL AWARENESS 3+ X X X  
4 BASIC AIRWORK 3+ X X X  
5 IN-FLIGHT CHECKS / FUEL MANAGEMENT 3+ X X X  
6 IN-FLIGHT PLANNING /  

AREA ORIENTATION 
3+ X X X  

7 TASK MANAGEMENT 3+ X X X  
8 COMMUNICATION 3+ X X X  
9 MISSION PLANNING / BRIEFING / 

DEBRIEFING 
3+ X X X  

10 GROUND OPERATIONS 3+ X X X  
11 TAKEOFF 3+ X X X  
12 DEPARTURE 3+ X X X  
44 HOLDING 3+ X    
45 ENROUTE PROCEDURES 3+ X    
46 ENROUTE DESCENT 3+ X    
47 HIGH-ALTITUDE APPROACH 3+  X   
48 TEARDROP APPROACH 3+     
49 ARCING APPROACH 3+ X    
50 HILO APPROACH 3+ X    
51 PROCEDURE TURN APPROACH 3+ X    
52 RVFAC APPROACH 3+  X   
53 GPS APPROACH 3+   X  
54 PAR APPROACH 3+   X  
55 ASR APPROACH 3+   X  
56 VOR FINAL 3+ X    
57 ILS FINAL 3+  X   
58 LOC FINAL 3+  X   
59 GPS FINAL 3+   X  
60 BACKUP FLIGHT INSTRUMENT APPROACH 3+   X  
61 CIRCLING APPROACH 3+  X   
62 MISSED APPROACH 3+ X    
63 TRANSITION TO LANDING/LANDING 3+  X X  

 Note: 
Q3201 may be flown in OFT or UTD; Q3202-3 should be flown in OFT. 
 
Discuss Items: 
Q3201 
Holding, enroute descent, missed approach, teardrop approach, arcing approach, HILO approach, and 
procedure turn approach. 
 
Q3202 
RVFAC, ILS, localizer, high-altitude approach, and circling approaches. 
 
Q3203 
PAR, ASR, no-gyro final, backup flight instrument approach, and GPS approaches. 
 

1542.165B   Rev 03/16/2017 
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AIM 8/15/19

5−3−22 En Route Procedures

FIG 5−3−3

Holding Pattern Descriptive Terms

ABEAMABEAM
HOLDING SIDEHOLDING SIDE

OUTBOUND
END

OUTBOUND
END

HOLDING
COURSE

HOLDING
COURSE

OUTBOUNDOUTBOUND

INBOUNDINBOUND

NONHOLDING SIDENONHOLDING SIDE

FIX ENDFIX END

RECIPROCALRECIPROCAL
FIXFIX

j. Holding pattern airspace protection is based on
the following procedures.

1. Descriptive Terms.

(a) Standard Pattern. Right turns 
(See FIG 5−3−3.)

(b) Nonstandard Pattern. Left turns

2. Airspeeds.

(a) All aircraft may hold at the following
altitudes and maximum holding airspeeds:

TBL 5−3−20

Altitude (MSL) Airspeed (KIAS)

MHA − 6,000’ 200

6,001’ − 14,000’ 230

14,001’ and above 265

NOTE−
These are the maximum indicated air speeds applicable to
all holding.

(b) The following are exceptions to the
maximum holding airspeeds:

(1) Holding patterns from 6,001’ to
14,000’ may be restricted to a maximum airspeed of
210 KIAS. This nonstandard pattern will be depicted
by an icon.

(2) Holding patterns may be restricted to a
maximum speed. The speed restriction is depicted in
parenthesis inside the holding pattern on the chart:
e.g., (175). The aircraft should be at or below the
maximum speed prior to initially crossing the holding

fix to avoid exiting the protected airspace. Pilots
unable to comply with the maximum airspeed
restriction should notify ATC.

(3) Holding patterns at USAF airfields
only − 310 KIAS maximum, unless otherwise
depicted.

(4) Holding patterns at Navy fields only −
230 KIAS maximum, unless otherwise depicted.

(5) All helicopter/power lift aircraft hold-
ing on a “COPTER” instrument procedure is
predicated on a minimum airspeed of 90 KIAS unless
charted otherwise.

(6) When a climb−in hold is specified by a
published procedure (for example, “Climb−in
holding pattern to depart XYZ VORTAC at or above
10,000.” or “All aircraft climb−in TRUCK holding
pattern to cross TRUCK Int at or above 11,500 before
proceeding on course.”), additional obstacle protec-
tion area has been provided to allow for greater
airspeeds in the climb for those aircraft requiring
them. A maximum airspeed of 310 KIAS is permitted
in Climb−in−holding, unless a maximum holding
airspeed is published, in which case that maximum
airspeed is applicable. The airspeed limitations in 14
CFR Section 91.117, Aircraft Speed, still apply.

(c) The following phraseology may be used
by an ATCS to advise a pilot of the maximum holding
airspeed for a holding pattern airspace area.

PHRASEOLOGY−
(AIRCRAFT IDENTIFICATION) (holding instructions,
when needed) MAXIMUM HOLDING AIRSPEED IS
(speed in knots).
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AIR FORCE TO 1T-6B-1
NAVY NAVAIR A1-T6BAA-NFM-100

2-23
 

NOTENOTE
With canopy defog ON, expect an increase in
ITT of up to 40 °C for a given PCL setting.
Cockpit noise will also increase. Perfor-
mance will decrease with defog on. A DUCT
TEMP indication is likely at climb or cruise
power with canopy defog ON and cockpit
temperature controller set to AUTO or MAN-
UAL HOT. Refer to Environmental Systems
Duct Overtemp procedure in Section III.

3. Vent control lever - As required
4. Pressurization system - Check 

NOTE
If readings other than 3.6±0.2 psi are encoun-
tered at or above 18,069 feet PA, notify main-
tenance.

OPERATIONS CHECK
At initial level-off and periodically during the flight, perform
the following checks:

1. Hydraulic pressure - Check
2. Electrical systems - Check
3. Fuel quantity/balance - Check
4. OBOGS  - Check (BOTH)

(Check flow indicator for normal operation) 
5. Engine instruments - Check
6. Pressurization - Check

PRE-STALLING, SPINNING, AND 
AEROBATIC CHECKS

1. Loose items -  Stowed (BOTH)
2. Engine instruments - Check

(Verify caution and warning messages are extin-
guished.)

3. Fuel balance - Check less than 50 pounds

DESCENT
The descent checklist is intended to be executed prior to
entering the terminal environment after aerobatics have been
performed or after transiting greater than 100nm. The rec-
ommended enroute descent procedure is power and configu-
ration as required (200-250 KIAS) and descent rate of 4000
fpm. Descent rates will increase significantly (8000-11,000
fpm) with idle power and speed brake extended. For maxi-
mum range descent profiles, refer to Appendix A.

1. PFD - Check (BOTH)
2. Altimeters - Set (BOTH)
3. MASTER ARM switch - As required 
4. DEFOG switch - As required
5. Vent control lever - As required

HOLDING
The recommended holding speed is 125-150 KIAS in clean
configuration but no slower than maximum endurance speed
of 125 KIAS. When fuel endurance is a factor, refer to the
Maximum Endurance data in Appendix A.

INSTRUMENT APPROACHES
Refer to Figure 2-6 for a typical instrument approach. The
aircraft is considered Category “B” for determination of
instrument approach minimums.

PENETRATION DESCENT

For a penetration descent, retard the PCL as required to meet
a target descent rate (2000-4000 fpm). Attain 200-250 KIAS
and use speed brake as required.

LOW ALTITUDE APPROACH

Normally fly instrument approaches at 120-150 KIAS. Prior
to the final approach fix, ensure the landing gear is down and
flaps are set to TO, and slow to a minimum of 110 KIAS.
With the field in sight and departing the MDA, DA, or DH,
slow to 105 KIAS minimum, or the pilot may select landing
flaps and slow to 100 KIAS minimum.

Fly GPS approaches using the above airspeeds and configu-
rations.

The GPS always displays distance to the
active waypoint. During GPS approaches,
this distance may not be the same as the pub-
lished DME distance on the instrument
approach procedure.

RADAR APPROACH

Figure 2-7 shows a typical radar approach. Maintain 150-
200 KIAS in clean configuration on radar downwind. Slow
to 120-150 KIAS on base leg. Prior to glideslope intercept,
ensure that landing gear are down and set flaps as required.
Fly final approach at 100-120 KIAS. 

CUBIC
Highlight



AIR FORCE TO 1T-6B-1
NAVY NAVAIR A1-T6BAA-NFM-100
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NOTENOTE
With canopy defog ON, expect an increase in
ITT of up to 40 °C for a given PCL setting.
Cockpit noise will also increase. Perfor-
mance will decrease with defog on. A DUCT
TEMP indication is likely at climb or cruise
power with canopy defog ON and cockpit
temperature controller set to AUTO or MAN-
UAL HOT. Refer to Environmental Systems
Duct Overtemp procedure in Section III.

3. Vent control lever - As required
4. Pressurization system - Check 

NOTE
If readings other than 3.6±0.2 psi are encoun-
tered at or above 18,069 feet PA, notify main-
tenance.

OPERATIONS CHECK
At initial level-off and periodically during the flight, perform
the following checks:

1. Hydraulic pressure - Check
2. Electrical systems - Check
3. Fuel quantity/balance - Check
4. OBOGS  - Check (BOTH)

(Check flow indicator for normal operation) 
5. Engine instruments - Check
6. Pressurization - Check

PRE-STALLING, SPINNING, AND 
AEROBATIC CHECKS

1. Loose items -  Stowed (BOTH)
2. Engine instruments - Check

(Verify caution and warning messages are extin-
guished.)

3. Fuel balance - Check less than 50 pounds

DESCENT
The descent checklist is intended to be executed prior to
entering the terminal environment after aerobatics have been
performed or after transiting greater than 100nm. The rec-
ommended enroute descent procedure is power and configu-
ration as required (200-250 KIAS) and descent rate of 4000
fpm. Descent rates will increase significantly (8000-11,000
fpm) with idle power and speed brake extended. For maxi-
mum range descent profiles, refer to Appendix A.

1. PFD - Check (BOTH)
2. Altimeters - Set (BOTH)
3. MASTER ARM switch - As required 
4. DEFOG switch - As required
5. Vent control lever - As required

HOLDING
The recommended holding speed is 125-150 KIAS in clean
configuration but no slower than maximum endurance speed
of 125 KIAS. When fuel endurance is a factor, refer to the
Maximum Endurance data in Appendix A.

INSTRUMENT APPROACHES
Refer to Figure 2-6 for a typical instrument approach. The
aircraft is considered Category “B” for determination of
instrument approach minimums.

PENETRATION DESCENT

For a penetration descent, retard the PCL as required to meet
a target descent rate (2000-4000 fpm). Attain 200-250 KIAS
and use speed brake as required.

LOW ALTITUDE APPROACH

Normally fly instrument approaches at 120-150 KIAS. Prior
to the final approach fix, ensure the landing gear is down and
flaps are set to TO, and slow to a minimum of 110 KIAS.
With the field in sight and departing the MDA, DA, or DH,
slow to 105 KIAS minimum, or the pilot may select landing
flaps and slow to 100 KIAS minimum.

Fly GPS approaches using the above airspeeds and configu-
rations.

The GPS always displays distance to the
active waypoint. During GPS approaches,
this distance may not be the same as the pub-
lished DME distance on the instrument
approach procedure.

RADAR APPROACH

Figure 2-7 shows a typical radar approach. Maintain 150-
200 KIAS in clean configuration on radar downwind. Slow
to 120-150 KIAS on base leg. Prior to glideslope intercept,
ensure that landing gear are down and set flaps as required.
Fly final approach at 100-120 KIAS. 
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AIR FORCE TO 1T-6B-1
NAVY NAVAIR A1-T6BAA-NFM-100

Figure 2-6. Typical Instrument (Non Radar) Approach

PT02D 
972574AA.AI

                                                                                NOTE 
THESE PROCEDURES ARE NOT INTENDED TO LIMIT THE PILOT'S PREROGATIVE TO ALTER AIRSPEEDS AND 
CONFIGURATIONS TO MEET EXISTING CONDITIONS. 
 
WHEN ON FINAL, THE PILOT HAS THE OPTION OF SELECTING LDG FLAPS AND SLOWING TO FINAL 
APPROACH SPEED.  

1
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315135

PROCEDURE 
TURN

RECOMMENDED 
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ENTRY OUTBOUND INBOUND FINAL MISSED 
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1
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LANDING CHECK LIST.
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NOTENOTE
With canopy defog ON, expect an increase in
ITT of up to 40 °C for a given PCL setting.
Cockpit noise will also increase. Perfor-
mance will decrease with defog on. A DUCT
TEMP indication is likely at climb or cruise
power with canopy defog ON and cockpit
temperature controller set to AUTO or MAN-
UAL HOT. Refer to Environmental Systems
Duct Overtemp procedure in Section III.

3. Vent control lever - As required
4. Pressurization system - Check 

NOTE
If readings other than 3.6±0.2 psi are encoun-
tered at or above 18,069 feet PA, notify main-
tenance.

OPERATIONS CHECK
At initial level-off and periodically during the flight, perform
the following checks:

1. Hydraulic pressure - Check
2. Electrical systems - Check
3. Fuel quantity/balance - Check
4. OBOGS  - Check (BOTH)

(Check flow indicator for normal operation) 
5. Engine instruments - Check
6. Pressurization - Check

PRE-STALLING, SPINNING, AND 
AEROBATIC CHECKS

1. Loose items -  Stowed (BOTH)
2. Engine instruments - Check

(Verify caution and warning messages are extin-
guished.)

3. Fuel balance - Check less than 50 pounds

DESCENT
The descent checklist is intended to be executed prior to
entering the terminal environment after aerobatics have been
performed or after transiting greater than 100nm. The rec-
ommended enroute descent procedure is power and configu-
ration as required (200-250 KIAS) and descent rate of 4000
fpm. Descent rates will increase significantly (8000-11,000
fpm) with idle power and speed brake extended. For maxi-
mum range descent profiles, refer to Appendix A.

1. PFD - Check (BOTH)
2. Altimeters - Set (BOTH)
3. MASTER ARM switch - As required 
4. DEFOG switch - As required
5. Vent control lever - As required

HOLDING
The recommended holding speed is 125-150 KIAS in clean
configuration but no slower than maximum endurance speed
of 125 KIAS. When fuel endurance is a factor, refer to the
Maximum Endurance data in Appendix A.

INSTRUMENT APPROACHES
Refer to Figure 2-6 for a typical instrument approach. The
aircraft is considered Category “B” for determination of
instrument approach minimums.

PENETRATION DESCENT

For a penetration descent, retard the PCL as required to meet
a target descent rate (2000-4000 fpm). Attain 200-250 KIAS
and use speed brake as required.

LOW ALTITUDE APPROACH

Normally fly instrument approaches at 120-150 KIAS. Prior
to the final approach fix, ensure the landing gear is down and
flaps are set to TO, and slow to a minimum of 110 KIAS.
With the field in sight and departing the MDA, DA, or DH,
slow to 105 KIAS minimum, or the pilot may select landing
flaps and slow to 100 KIAS minimum.

Fly GPS approaches using the above airspeeds and configu-
rations.

The GPS always displays distance to the
active waypoint. During GPS approaches,
this distance may not be the same as the pub-
lished DME distance on the instrument
approach procedure.

RADAR APPROACH

Figure 2-7 shows a typical radar approach. Maintain 150-
200 KIAS in clean configuration on radar downwind. Slow
to 120-150 KIAS on base leg. Prior to glideslope intercept,
ensure that landing gear are down and set flaps as required.
Fly final approach at 100-120 KIAS. 
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Figure 2-6. Typical Instrument (Non Radar) Approach

PT02D 
972574AA.AI

                                                                                NOTE 
THESE PROCEDURES ARE NOT INTENDED TO LIMIT THE PILOT'S PREROGATIVE TO ALTER AIRSPEEDS AND 
CONFIGURATIONS TO MEET EXISTING CONDITIONS. 
 
WHEN ON FINAL, THE PILOT HAS THE OPTION OF SELECTING LDG FLAPS AND SLOWING TO FINAL 
APPROACH SPEED.  
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NOTENOTE
With canopy defog ON, expect an increase in
ITT of up to 40 °C for a given PCL setting.
Cockpit noise will also increase. Perfor-
mance will decrease with defog on. A DUCT
TEMP indication is likely at climb or cruise
power with canopy defog ON and cockpit
temperature controller set to AUTO or MAN-
UAL HOT. Refer to Environmental Systems
Duct Overtemp procedure in Section III.

3. Vent control lever - As required
4. Pressurization system - Check 

NOTE
If readings other than 3.6±0.2 psi are encoun-
tered at or above 18,069 feet PA, notify main-
tenance.

OPERATIONS CHECK
At initial level-off and periodically during the flight, perform
the following checks:

1. Hydraulic pressure - Check
2. Electrical systems - Check
3. Fuel quantity/balance - Check
4. OBOGS  - Check (BOTH)

(Check flow indicator for normal operation) 
5. Engine instruments - Check
6. Pressurization - Check

PRE-STALLING, SPINNING, AND 
AEROBATIC CHECKS

1. Loose items -  Stowed (BOTH)
2. Engine instruments - Check

(Verify caution and warning messages are extin-
guished.)

3. Fuel balance - Check less than 50 pounds

DESCENT
The descent checklist is intended to be executed prior to
entering the terminal environment after aerobatics have been
performed or after transiting greater than 100nm. The rec-
ommended enroute descent procedure is power and configu-
ration as required (200-250 KIAS) and descent rate of 4000
fpm. Descent rates will increase significantly (8000-11,000
fpm) with idle power and speed brake extended. For maxi-
mum range descent profiles, refer to Appendix A.

1. PFD - Check (BOTH)
2. Altimeters - Set (BOTH)
3. MASTER ARM switch - As required 
4. DEFOG switch - As required
5. Vent control lever - As required

HOLDING
The recommended holding speed is 125-150 KIAS in clean
configuration but no slower than maximum endurance speed
of 125 KIAS. When fuel endurance is a factor, refer to the
Maximum Endurance data in Appendix A.

INSTRUMENT APPROACHES
Refer to Figure 2-6 for a typical instrument approach. The
aircraft is considered Category “B” for determination of
instrument approach minimums.

PENETRATION DESCENT

For a penetration descent, retard the PCL as required to meet
a target descent rate (2000-4000 fpm). Attain 200-250 KIAS
and use speed brake as required.

LOW ALTITUDE APPROACH

Normally fly instrument approaches at 120-150 KIAS. Prior
to the final approach fix, ensure the landing gear is down and
flaps are set to TO, and slow to a minimum of 110 KIAS.
With the field in sight and departing the MDA, DA, or DH,
slow to 105 KIAS minimum, or the pilot may select landing
flaps and slow to 100 KIAS minimum.

Fly GPS approaches using the above airspeeds and configu-
rations.

The GPS always displays distance to the
active waypoint. During GPS approaches,
this distance may not be the same as the pub-
lished DME distance on the instrument
approach procedure.

RADAR APPROACH

Figure 2-7 shows a typical radar approach. Maintain 150-
200 KIAS in clean configuration on radar downwind. Slow
to 120-150 KIAS on base leg. Prior to glideslope intercept,
ensure that landing gear are down and set flaps as required.
Fly final approach at 100-120 KIAS. 
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AIR FORCE TO 1T-6B-1
NAVY NAVAIR A1-T6BAA-NFM-100

2-25
 

CIRCLING APPROACH

Minimum recommended speed prior to final approach is 115
KIAS with gear down and flaps set to TO.

MISSED APPROACH
Smoothly advance PCL to MAX power and retract the speed
brake (if extended). Set attitude to 10-15° nose high and exe-
cute air traffic control (ATC) missed approach procedure.
Maintain the landing approach speed until clear of obstacles.
Reduce power as required to preclude excessive nose high
attitude in actual instrument conditions. Refer to the After
Takeoff checklist.

NOTE
Selection of MAX power automatically
retracts the speed brake.

BEFORE LANDING
Refer to Appendix A for recommended landing data. The
flaps may be set to TO prior to lowering gear.

NOTE
Prior to landing, set pressurization switch to
DUMP if landing field elevation is above
7500 feet MSL.

1. DEFOG switch - OFF
2. Engine instruments - Check
3. Gear  - DOWN (BOTH) 

(Check three green annunciators illuminated)
4. Brakes  - Check, as required (Verify positive pressure

by actuating toe brakes)
5. Flaps  - As required (BOTH)
6. Speed brake - Retracted

NOTE
• Setting flaps to TO or LDG automatically

retracts the speed brake.

• If conditions require, the pilot may select
defog during climbout from missed
approach, go around/waveoff, or touch and
go.

GO AROUND/WAVEOFF

The decision to go around/waveoff should be made as early
as possible. Go around/waveoff procedures are similar to
missed approach. Refer to the After Takeoff checklist.

Figure 2-7. Typical Radar Approach

PT02D 
972573AA.AI

                             NOTE 
 
THESE PROCEDURES ARE NOT INTENDED TO 
LIMIT THE PILOT'S PREROGATIVE TO ALTER 
AIRSPEEDS AND CONFIGURATIONS  TO MEET 
EXISTING CONDITIONS.

DOWNWIND 
            150-200 KIAS 
             CLEAN

BASE 
            120-150 KIAS   
            GEAR - AS REQUIRED 
            FLAPS - AS REQUIRED

FINAL 
            100-120 KIAS 
            GEAR  -  DOWN 
            FLAPS - AS REQUIRED
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           A7-5

AIR FORCE TO 1T-6B-1
NAVY (NAVAIR) A1-T6BAA-NFM-100

Figure A7-2. Maximum Range Descent
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814.  PROCEDURE TURN APPROACH 

 
General 

 
Reverse the aircraft heading within assigned airspace in order to align it with the final 
approach course. 

 
Description 

 
The Procedure Turn Approach is an instrument maneuver used to reverse direction and establish 
the aircraft inbound on the intermediate or final approach course while insuring the “Remain 
Within” distance is observed.  Procedure Turns are depicted by a “barb” symbol on the approach 
plate.  The Barb indicates which side of the outbound course to complete the turn (Figure 8-8). 
Headings are provided to reverse course using a 45/180 degrees type maneuver. However, the 
point at which the turn may be commenced and the type and rate of turn, are left to the discretion 
of the pilot, as long as the Procedure Turn is executed on the proper side of the outbound course 
and the “Remain Within” distance (normally 10 NM) is not exceeded.  Options for this type of 
maneuver include the 45/180 degrees course reversal, the racetrack pattern, or the 80/260 degree 
course reversal.  During Primary training, only the 45/180 degrees course reversal will be 
practiced. 

 
Do NOT execute a Procedure Turn when: 

 
1. ATC clears you for a Straight-in approach. 

 
2. Flying the approach via “NoPT” routing. 

 
3. Established in a holding pattern aligned with the procedure turn course and subsequently 
cleared for the approach. 

 
4. ATC Radar vectors you to final. 

 
5. Cleared for a Timed approach. 

 
“SNERT” is a useful mnemonic to aid in recall of these restrictions. 

 
Procedure 

 
The following procedures assume clearance for the DAYTONA BEACH 
INTERNATIONAL VOR RWY 16 approach (Figure 8-8) has been received and you are 
proceeding to the IAF. 

 
1. Approximately 5 NM prior to the IAF, slow to 150 KIAS. At the IAF, indicated by 
station passage, execute the 6 Ts (Over-the-Station Intercept): 

 
a. TIME - Not required. 

 
 
 

8-14 TERMINAL PROCEDURES 

CUBIC
Highlight



PRIMARY INSTRUMENT NAVIGATION T-6B CHAPTER EIGHT 
 

 
b. TURN - in the shortest direction to parallel the outbound course (336º).  If the 

outbound course is more than 90° from the course used inbound to the IAF, turn to an 
intercept heading not to exceed 45°. 

 
c. TIME - Start timing for one (1) minute outbound when wings level or abeam the 

station, whichever occurs last. 
NOTE 

 
Comply with the “remain within distance” if stated on the 
approach plate. 

 
d. TRANSITION - If a descent is necessary at the IAF, set approximately 15% torque, 

lower the nose, and descend at 150 KIAS. 
 

NOTE 
 

Comply with any additional altitude restrictions imposed by ATC. 
 

e. TWIST/ Intercept 
 

i. Set CDI to the outbound course (336º). 
 

ii. Use “Over-the-Station Intercept” procedures to establish the aircraft on 
course outbound.  The objective is to be established on the outbound radial 
by the end of one minute. 

 
f. TALK - Give an appropriate voice report if required. 

 
2. Level-off at Procedure Turn altitude (1600’). 

 
a. Approximately 100’ prior to the Procedure Turn altitude, add power smoothly 

towards 33% torque as you raise the nose to level flight attitude and re-trim. 
 

b. Maintain Procedure Turn altitude until you are established on the inbound course. 
 

NOTE 
 

The aircraft is not considered “established on course” until the 
head of the bearing pointer is within five radials of the inbound 
course. With the CDI set correctly, the course deviation bar will 
be between the “one dot” and “centered” position. 

 
3. At the end of outbound timing, execute the 45/180 degrees course reversal by turning 45° 
to the heading depicted on the “barb” symbol (291º).  Start the clock as you roll wings level 
and maintain this heading for one (1) minute. Twist in the inbound course (156º) in the CDI. 
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4. At the end of one (1) minute timing, execute a 180º turn in a direction opposite the 
first turn (i.e., turn away from the station). Approaching the barb heading (111°), note the 
head of the bearing pointer. 

 
a. If the head of the bearing pointer is not within 5° of the inbound course, 

stop the turn on the heading depicted on the barb (111°). 
b. If the head of the needle is within 5° of the inbound course, continue the 

turn and roll out with a double-the-angle intercept. If you overshoot the 
inbound course, turn to establish an appropriate intercept. 

 
5. As you intercept the inbound course, turn and track inbound. 

 
6. Once established on the inbound course, and within 5 NM of the FAF (when DME 
is available), configure to BAC. Maintain altitude until reaching 120 KIAS then 
commence any descent required (Slow Down, Then Go Down).  In this case maintain 
1600’ until the FAF. 

 
7. Comply with the remainder of the Low Altitude Instrument Approach Procedures. 
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Figure 8-8 VOR RWY 16 (KDAB) 
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815.  TEARDROP APPROACH 

 
General 

 
Reverse the aircraft heading in order to align it with the final approach course. 

 
Description 

 
A Teardrop approach makes use of an outbound to inbound radial intercept maneuver to reverse 
course and establish the aircraft inbound on the intermediate or final approach course while 
insuring the “Remain Within” distance is observed. A Non-Depicted Teardrop approach is an 
authorized variant to the Procedure Turn, and is flown by intercepting an outbound radial offset 
20° to the protected “barb” side of the Procedure Turn Final Approach Course. 

 
Procedure 

 
The following procedures assume clearance for the ROBINS AFB VOR RWY 15 approach 
(Figure 8-9) has been received and you are proceeding to the IAF. 

 
1. Approximately 5 NM prior to the IAF, slow to 150 KIAS. At the IAF, indicated by station 
passage, execute the 6 Ts (Over-the-Station Intercept): 

 
a. TIME - Not required. 

 
b. TURN - Turn in the shortest direction to parallel the outbound course (295º).  If the 

outbound course is more than 90° from the course used inbound to the IAF, turn to an 
intercept heading not to exceed 45°. 

 
c. TIME - Start timing for two (2) minutes outbound when wings level or abeam the 

station, whichever occurs last. 
 

NOTE 
 

In strong winds or at indicated speeds greater than 150 KIAS, you 
may have to adjust outbound timing to comply with any “Remain 
Within” distance associated with the approach. Normally, (2) two 
minutes timing outbound will be sufficient. 

 
d. TRANSITION - If a descent is necessary at the IAF, set approximately 15% torque, 

and descend at 150 KIAS. 
 

NOTE 
 

Comply with any additional altitude restrictions imposed by ATC. 
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e. TWIST /Intercept 

 
i. Set the outbound course (295º) into the CDI. 

 
ii. Use “Over-the-Station Intercept” Procedures to establish the aircraft on course 

outbound. The objective is to be established on the outbound radial by the end 
of one minute. 

 
f. TALK - Give an appropriate voice report if required. 

 
2. Level-off at Procedure Turn altitude (2300’). 

 
a. Approximately 100’ prior to the Procedure Turn altitude, add power and raise the 

nose to maintain 150 KIAS in level flight. Continue to re-trim. 
 

b. Maintain Procedure Turn altitude until you are established on the inbound course. 
 

NOTE 
 

The aircraft is not considered “established on course” until the 
head of the bearing pointer is within five radials of the inbound 
course. With the CDI set correctly, the course deviation bar will 
be between the “one dot” and “centered” position. 

 
3. After 1 ½ minutes of outbound timing, twist inbound course into the CDI (134º). 

 
4. At two (2) minutes of outbound timing, execute a turn in the direction depicted (in 
this case, turn right).  During the turn inbound note the position of the bearing pointer: 

 
a. If the head of the bearing pointer is not within 5º of the inbound course, stop the 

turn with a 45º intercept. 
 

b. If the head of the bearing pointer is within 5º of the inbound course, you should roll 
out with a double–the–angle intercept. If you overshoot the inbound course, turn to 
establish an appropriate intercept. 

 
5. Once established on the inbound course, and within 5 NM of the FAF (when DME is 
available), configure to BAC. Maintain altitude until reaching 120 KIAS then commence 
any descent required (in this case descend to 1500’ MSL, Slow Down, Then Go Down). 

 
6. Comply with the remainder of the Low Altitude Instrument Approach Procedures. 

 
NOTE 

 
To facilitate training, if local VOR approaches do not have a 
Teardrop procedure available, a procedure turn approach may be 
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used to substitute by intercepting an outbound radial offset 20º to 
the barb side of a depicted procedure turn Final approach course 
and continue with FTI procedures for a Teardrop procedure turn. 

 
 

 
 

Figure 8-9  VOR RWY 15 (KWRB) 
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816.  ARCING APPROACH 

 
General 

 
Establish the aircraft inbound on the final approach course. 

 
Description 

 
An Arcing approach makes use of an arcing maneuver to position the aircraft inbound on an 
intermediate or final approach course.  Arcing approaches are normally identified by 
VOR/DME or TACAN in the approach plate margin, indicating DME is required. 

 
Procedure 

 
The following procedures assume clearance for the VOR/DME Z or TACAN Z RWY 13R 
(KNGP) approach (Figure 8-10) has been received and you are proceeding direct to the IAF. 

 
1. Approximately 5 NM prior to the IAF and commencing the approach, slow to 150 KIAS. 
At the IAF, execute the 6 T’s: 

 
a. TIME - Not required. 

 
b. TURN - To place the VOR bearing pointer at the 90º benchmark. 

 
NOTE 

 
Use Radial/Arc and Arc/Radial intercepts to make the turn onto 
and off of the arc. 

 
c. TIME - Not required. 

 
d. TRANSITION - Comply with altitude restrictions as required (no lower than 1600’ 

inbound from RYNOL to FAF). 
 

e. TWIST - Ensure the inbound course (143º) is set in the CDI. 
 

f. TALK - Give an appropriate voice report if required. 
 

2. Anticipate interception of the final approach course (reference the bearing pointer and 
CDI).  Use an appropriate lead radial for the 90 degree turn. 
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NOTE 

 
On some approach charts, a published lead radial (designated 
“LR-xxx”) is provided as an advisory point for turning onto the 
inbound course.  These designated lead radials are based on an 
aircraft groundspeed of 200 knots and using a ½ SRT. For normal 
approach speeds of 150 KIAS compute the lead radial based on an 
SRT. 

 
3. When within 5 NM of the FAF, make a level or descending transition to BAC, as required. 

 
4. Once established inbound, comply with the remainder of the Low Altitude Instrument 
Approach Procedures. 

 
Common Errors 

 
1. Overshooting the arc or final approach course due to insufficient lead or slow scan of 
instruments. 

 
2. Failure to descend to minimum altitudes for the various approach segments. 
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Figure 8-10 VOR/DME Z or TACAN Z RWY 13R (KNGP) 
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817.  HOLDING PATTERN APPROACH (HILO) 

 
General 

 
The Holding Pattern Approach/Holding In Lieu Of (HILO) is a type of a procedure turn. 

 
Description 

 
The HILO approach uses a published holding pattern to reverse course and establish the aircraft 
inbound on the intermediate or final approach course. HILO approaches are printed using a 
normal holding pattern track with a heavy line indicating “In lieu of Procedure Turn.” The entry 
maneuvering in the pattern utilizes normal holding procedures. Only one turn in the Holding 
Pattern is authorized.  If more turns are necessary to lose excessive altitude or to become better 
established on course, ATC clearance must be obtained. 

 
In Figure 8-11 below, Case I allows for a descent to the initial published altitude (1600’) during 
the entry orbit but no lower until crossing the FAF. Case II depicts a minimum holding altitude 
where a descent below the initial altitude (to 1300’) may be conducted once established inbound. 

 

 
 

Figure 8-11 Holding Fix Descent 
 

Unlike the Teardrop and Procedure Turn approaches, the Holding Pattern approach will always 
have a FAF depicted on the approach. 

 
Procedure 

 
The following procedures assume clearance for the MARIANNA MUNI VOR or GPS–A 
approach (Figure 8-12) has been received and you are proceeding to the IAF. 

 
1. Approximately 5 NM prior to the IAF, slow to 150 KIAS. At the IAF, indicated by station 
passage, execute the 6 Ts. 

 
a. TIME - Not required 
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b. TURN - Use normal Holding Pattern entry procedures to determine the entry 

heading and turn direction.  Turn in the shortest direction to your entry heading. 
 

c. TIME - Start timing as required (one minute in this case) when wings level or 
abeam the station, whichever occurs last. 

 
d. TRANSITION - If a descent is necessary at the IAF (2000’), set approximately 

15% torque, lower the nose, and descend at 150 KIAS. 
 

NOTE 
 

Comply with any additional altitude restrictions imposed by ATC. 
 

e. TWIST – Enter in the depicted inbound course (316º) into the CDI. 
 

f. TALK – Give the appropriate voice report if required. 
 

2. Determine direction for the turn to intercept the inbound course (316º). TAIL–RADIAL– 
TURN! 

 
3. At the completion of the outbound leg, turn inbound.  Roll out of the turn with an 
appropriate intercept to establish the aircraft on the inbound course prior to crossing the holding 
fix (a double–the–angle intercept will normally suffice when over a VOR). 

 
4. Once established inbound, and when within 5 NM of FAF (when DME is available), make 
a level or descending transition to BAC as required (descending transition down to 1700’in this 
case…Slow Down, Then Go Down). 

 
5. Comply with the remainder of the Low Altitude Instrument Approach Procedures. 
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Figure 8-12 VOR or GPS-A (KMAI) 
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provided the location has a valid landing area
identifier and is serviced by the United States
NOTAM system. Pilots may access NOTAMs online
or through an FAA Flight Service Station (FSS). FSS
specialists will not automatically provide NOTAM
information to pilots for special IAPs during
telephone pre−flight briefings. Pilots who are
authorized by the FAA to use special IAPs must
specifically request FDC NOTAM information for
the particular special IAP they plan to use. 

5−4−9. Procedure Turn and Hold−in−lieu of
Procedure Turn

a. A procedure turn is the maneuver prescribed
when it is necessary to reverse direction to establish
the aircraft inbound on an intermediate or final
approach course. The procedure turn or hold−in−
lieu−of−PT is a required maneuver when it is depicted
on the approach chart, unless cleared by ATC for a
straight−in approach. Additionally, the procedure
turn or hold−in−lieu−of−PT is not permitted when the
symbol “No PT” is depicted on the initial segment
being used, when a RADAR VECTOR to the final
approach course is provided, or when conducting a
timed approach from a holding fix. The altitude
prescribed for the procedure turn is a minimum
altitude until the aircraft is established on the inbound
course. The maneuver must be completed within the
distance specified in the profile view. For a
hold−in−lieu−of−PT, the holding pattern direction
must be flown as depicted and the specified leg
length/timing must not be exceeded.

NOTE−
The pilot may elect to use the procedure turn or
hold−in−lieu−of−PT when it is not required by the
procedure, but must first receive an amended clearance
from ATC. If the pilot is uncertain whether the ATC
clearance intends for a procedure turn to be conducted or
to allow for a straight−in approach, the pilot must

immediately request clarification from ATC (14 CFR
Section 91.123).

1. On U.S. Government charts, a barbed arrow
indicates the maneuvering side of the outbound
course on which the procedure turn is made.
Headings are provided for course reversal using the
45 degree type procedure turn. However, the point at
which the turn may be commenced and the type and
rate of turn is left to the discretion of the pilot (limited
by the charted remain within xx NM distance). Some
of the options are the 45 degree procedure turn, the
racetrack pattern, the teardrop procedure turn, or the
80 degree � 260 degree course reversal. Racetrack
entries should be conducted on the maneuvering side
where the majority of protected airspace resides. If an
entry places the pilot on the non−maneuvering side of
the PT, correction to intercept the outbound course
ensures remaining within protected airspace. Some
procedure turns are specified by procedural track.
These turns must be flown exactly as depicted.

2. Descent to the procedure turn (PT) comple-
tion altitude from the PT fix altitude (when one has
been published or assigned by ATC) must not begin
until crossing over the PT fix or abeam and
proceeding outbound. Some procedures contain a
note in the chart profile view that says “Maintain
(altitude) or above until established outbound for
procedure turn” (See FIG 5−4−16). Newer proced-
ures will simply depict an “at or above” altitude at the
PT fix without a chart note (See FIG 5−4−17). Both
are there to ensure required obstacle clearance is
provided in the procedure turn entry zone (See
FIG 5−4−18). Absence of a chart note or specified
minimum altitude adjacent to the PT fix is an
indication that descent to the procedure turn altitude
can commence immediately upon crossing over the
PT fix, regardless of the direction of flight. This is
because the minimum altitudes in the PT entry zone
and the PT maneuvering zone are the same.
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procedure turn” (See FIG 5−4−14). Newer
procedures will simply depict an “at or above”
altitude at the PT fix without a chart note (See
FIG 5−4−15). Both are there to ensure required
obstacle clearance is provided in the procedure turn
entry zone (See FIG 5−4−16). Absence of a chart note

or specified minimum altitude adjacent to the PT fix
is an indication that descent to the procedure turn
altitude can commence immediately upon crossing
over the PT fix, regardless of the direction of flight.
This is because the minimum altitudes in the PT entry
zone and the PT maneuvering zone are the same.

FIG 5−4−14

FIG 5−4−15
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FIG 5−4−16

3. When the approach procedure involves a
procedure turn, a maximum speed of not greater than
200 knots (IAS) should be observed from first
overheading the course reversal IAF through the
procedure turn maneuver to ensure containment
within the obstruction clearance area. Pilots should
begin the outbound turn immediately after passing
the procedure turn fix. The procedure turn maneuver
must be executed within the distance specified in the
profile view. The normal procedure turn distance is
10 miles. This may be reduced to a minimum of
5 miles where only Category A or helicopter aircraft
are to be operated or increased to as much as 15 miles
to accommodate high performance aircraft.

4. A teardrop procedure or penetration turn may
be specified in some procedures for a required course
reversal. The teardrop procedure consists of
departure from an initial approach fix on an outbound
course followed by a turn toward and intercepting the
inbound course at or prior to the intermediate fix or
point. Its purpose is to permit an aircraft to reverse
direction and lose considerable altitude within
reasonably limited airspace. Where no fix is available
to mark the beginning of the intermediate segment, it
must be assumed to commence at a point 10 miles
prior to the final approach fix. When the facility is
located on the airport, an aircraft is considered to be
on final approach upon completion of the penetration
turn. However, the final approach segment begins on
the final approach course 10 miles from the facility.
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5. A holding pattern in lieu of procedure turn
may be specified for course reversal in some
procedures. In such cases, the holding pattern is
established over an intermediate fix or a final
approach fix. The holding pattern distance or time
specified in the profile view must be observed. For a
hold−in−lieu−of−PT, the holding pattern direction
must be flown as depicted and the specified leg
length/timing must not be exceeded. Maximum
holding airspeed limitations as set forth for all
holding patterns apply. The holding pattern maneuver
is completed when the aircraft is established on the
inbound course after executing the appropriate entry.
If cleared for the approach prior to returning to the
holding fix, and the aircraft is at the prescribed
altitude, additional circuits of the holding pattern are
not necessary nor expected by ATC. If pilots elect to
make additional circuits to lose excessive altitude or
to become better established on course, it is their
responsibility to so advise ATC upon receipt of their
approach clearance.

NOTE−
Some approach charts have an arrival holding pattern
depicted at the IAF using a “thin line” holding symbol. It
is charted where holding is frequently required prior to
starting the approach procedure so that detailed holding
instructions are not required. The arrival holding pattern
is not authorized unless assigned by Air Traffic Control.
Holding at the same fix may also be depicted on the enroute
chart. A hold−in−lieu of procedure turn is depicted by a
“thick line” symbol, and is part of the instrument approach
procedure as described in paragraph 5−4−9. (See U. S.
Terminal Procedures booklets page G1 for both examples.)

6. A procedure turn is not required when an
approach can be made directly from a specified
intermediate fix to the final approach fix. In such
cases, the term “NoPT” is used with the appropriate
course and altitude to denote that the procedure turn
is not required. If a procedure turn is desired, and
when cleared to do so by ATC, descent below the
procedure turn altitude should not be made until the
aircraft is established on the inbound course, since
some NoPT altitudes may be lower than the
procedure turn altitudes.

b. Limitations on Procedure Turns

1. In the case of a radar initial approach to a final
approach fix or position, or a timed approach from a
holding fix, or where the procedure specifies NoPT,
no pilot may make a procedure turn unless, when final
approach clearance is received, the pilot so advises

ATC and a clearance is received to execute a
procedure turn.

2. When a teardrop procedure turn is depicted
and a course reversal is required, this type turn must
be executed.

3. When a holding pattern replaces a procedure
turn, the holding pattern must be followed, except
when RADAR VECTORING is provided or when
NoPT is shown on the approach course. The
recommended entry procedures will ensure the
aircraft remains within the holding pattern’s
protected airspace. As in the procedure turn, the
descent from the minimum holding pattern altitude to
the final approach fix altitude (when lower) may not
commence until the aircraft is established on the
inbound course. Where a holding pattern is
established in−lieu−of a procedure turn, the
maximum holding pattern airspeeds apply.

REFERENCE−
AIM, Holding, Paragraph 5−3−8j2.

4. The absence of the procedure turn barb in the
plan view indicates that a procedure turn is not
authorized for that procedure.

5−4−10. Timed Approaches from a Holding
Fix

a. TIMED APPROACHES may be conducted
when the following conditions are met:

1. A control tower is in operation at the airport
where the approaches are conducted.

2. Direct communications are maintained
between the pilot and the center or approach
controller until the pilot is instructed to contact the
tower.

3. If more than one missed approach procedure
is available, none require a course reversal.

4. If only one missed approach procedure is
available, the following conditions are met:

(a) Course reversal is not required; and,

(b) Reported ceiling and visibility are equal
to or greater than the highest prescribed circling
minimums for the IAP.

5. When cleared for the approach, pilots must
not execute a procedure turn. (14 CFR
Section 91.175.)



2. STANDARD PATTERN ENTRIES  
The following examples for Standard Pattern Entries are based on a holding clearance of: 
 “HOLD EAST of XXX on the 090 Radial, Expect further clearance the fifth of never”. 
 (All outbound turns will therefore be in an “easterly” direction). 
 

 
 

Figure 7-6 Standard Entry Diagram 
 
 

 
 

Figure 7-7 Visual Memory Aid for Entry to Standard (Right Hand) Pattern 

(a) 

HEADING INDEXER 

90° Benchmark 90° Benchmark 

(a) (b) 

(c)  

(Thumb points in 
direction of turn) 

 -30° 



 
 

1. NON-STANDARD PATTERN ENTRIES  
 
 

 
 

Figure 7-13 Non-Standard Entry Diagram 
 
 
 
  

 
 

Figure 7-14 Visual Memory Aid for Entry to Non-Standard (Left Hand) Pattern 

HEADING INDEXER 

90° Benchmark 90° Benchmark 

(Thumb points in 
direction of turn) 

 +30° 
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29.8.6 Pilot Action

Start speed reduction when 3 minutes or less from the holding fix. Cross the holding fix, initially, at or below the
maximum holding airspeed.

Make all turns during entry and while holding at:

1. 3 degrees per second; or

2. 30-degree bank angle; or

3. 25-degree bank, provided a flight director system is used.

Note
Use whichever requires the least bank angle.

Compensate for wind effect primarily by drift correction on the inbound and outbound legs. When outbound, triple
the inbound drift correction to avoid major turning adjustments (e.g., if correcting left by 8 degrees when inbound,
correct right by 24 degrees when outbound).

Determine entry turn from aircraft heading upon arrival at the holding fix; ±5 degrees in heading is considered to be
within allowable good operating limits for determining entry.

Advise ATC immediately what increased airspeed is necessary, if any, due to turbulence, icing, etc., or if unable to
accomplish any part of the holding procedures. When such higher speeds become no longer necessary, operate
according to the appropriate published holding speed and notify ATC.

29.8.7 Nonstandard Holding Pattern

Fix end and outbound end turns are made to the left. Entry procedures to a nonstandard pattern are oriented in relation
to the 70-degree line on the holding side just as in the standard pattern.

Figure 29-5. Inbound Leg Toward NAVAID

FTC
Highlight
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